Stimulation of platelet-activating factor synthesis by a nonmetabolizable bioactive analog of platelet-activating factor and influence of arachidonic acid metabolites.
Platelet-activating factor (PAF) is a potent neutrophil agonist operating through specific receptors located on the cell surface. Binding of PAF to its receptor may also stimulate further PAF synthesis, thus providing a means of amplifying the PAF signal for the cell of origin and/or other responsive cells. In this report we demonstrate that 1-O-alkyl-2-N-methylcarbamyl-sn-glycero-3-phosphocholine (C-PAF), a nonmetabolizable bioactive analog of PAF, stimulates human neutrophils to synthesize PAF, as detected by [3H]acetate incorporation into PAF. This approach allowed us to conclude that [3H]acetate-labeled PAF was formed from endogenous precursor rather than mere turnover of the stimulatory dose of PAF. PAF's ability to initiate further PAF synthesis was confirmed by measuring the PAF-stimulated conversion of 1-O-[3H]alkyl-2-acylglycerophosphocholine to 1-O-[3H]alkyl-2-acetylglycerophosphocholine by prelabeled human neutrophils and by determining the molecular species of 1-O-alkyl-2-[3H]acetylglycerophosphocholine produced by cells stimulated with a single molecular species of PAF (C15:0). Degradation of exogenously added [3H]PAF was not inhibited by C-PAF/5-hydroxyeicosatetraenoic acid treatment. Thus, inhibition of PAF degradation was ruled out as the mechanism accounting for the appearance of labeled PAF in the stimulated cells. Synthesis of PAF in response to C-PAF was not dependent on cytochalasin B pretreatment but was dramatically potentiated by 5-hydroxyeicosatetraenoic acid, which alone was without effect. Additionally, we have demonstrated that another major arachidonate metabolite of neutrophils, leukotriene B4, stimulates PAF production. Thus, at least three products of activated neutrophils, including PAF itself, can promote PAF synthesis by these cells. This positive feedback effect may amplify autacoid production and the final cellular response.